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(54) COMPOSITION FOR TRANSMUCOSALLY ABSORBABLE 
PREPARATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject composition by 
incorporating a hardly absorbable medicinal agent with an arginine compound 
so as to raise the mucosal permeation rate of the medicinal agent and 
transmucosaily afford its therapeutic effect. 

SOLUTION: This composition is obtained by incorporating a hardly 
absorbable medicinal agent containing physiologically active substance(s) 
(its salt or derivative therefrom) with arginine, a poly-form thereof and/or 
salt of the poly- form, as additive. In this case, the amounts of the 
additive(s) to be incorporated are as follows: arginine: 0.5-20w/v%; 
poly-form: 0.01-10w/v%; poly-form's salt 0.01-10wt.%. Specifically, this 



composition is obtained, for example, by the following process: 
poly-L-arginine hydrochloride or sulfate is dissolved in a physiological saline 
solution or buffer solution, and a hardly absorbable medicinal agent (salt 
and/or derivative) is then dissolved or dispersed. This composition is usable 
for promoting the absorption of the hardly absorbable medicinal agent 
through nasal mucosa, ocular mucosa, oral cavity mucosa, pulmonary 
mucosa, vaginal mucosa or digestive tract mucosa (stomach, small intestine, 
large intestine, rectum). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The constituent for transmucosal absorption pharmaceutical 
preparation characterized by adding an arginine, its Pori object, or the salt of 
the Pori object to a difficulty absorptivity drug, its salt, or its derivative. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent for 
transmucosal absorption pharmaceutical preparation which used an arginine, 
its Pori object, or the salt of the Pori object for a difficulty absorptivity drug, 
its salt, or its derivative as an additive. 
[0002] 

[Description of the Prior Art] The current drug many is mainly prescribed for 
the patient by injections or the oral agent. The former expects quick action 
or is used for the drug with which the absorption to the effective inside of 
the body is hard to be obtained from other dosage forms. The latter is used 
for the drug which made hard to receive effectiveness liked neither by the 
drug which cannot receive the metabolic turnover in an alimentary canal 
environment or liver comparatively easily, nor the galenical pharmacy-device. 
However, a technique also requires invasion-administration like injection with 
a pain. Moreover, except for some drugs, deficiently, since enzyme stability is 
bad, as for the absorption from hormone, the peptide of the amount of giant 
molecules, and the alimentary canal membrane of the drugs of a physiological 
active substance called protein, pressure of business of the injections is 
carried out. Then, membrane absorption of an eye, a nose, lungs, the rectum, 
etc. came to attract attention in recent years. Evasion of the first pass 
metabolism of liver and a low metabolic turnover environment are big 
advantages, and, partly, the example of a success of the drugs of systemic 
action nature is also seen. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if most of the drug 
of the difficulty absorptivity containing a physiological active substance, its 
salt, or its derivative are able to prevent the first pass metabolism in liver, it 
is difficult for them to acquire effective absorptivity for the blood drug 



concentration of a drug to arrive at a therapy region, and especially as for 
the drugs of the amount of macromolecules, an absorbed amount falls to a 
molecular weight dependence target. So, in order to acquire the curative 
effect of these drugs on a permucosal target, development of the 
pharmaceutical preparation containing the matter which promotes the 
membrane permeability of a drug and is controlled is needed. 
[0004] 

[Means for Solving the Problem] this invention person found out that the 
membrane transmission rate of a difficulty absorbent with the expensive 
constituent for transmucosal absorption pharmaceutical preparation which 
added an arginine, its Pori object, or the salt of the Pori object to the matter 
of difficulty absorptivity was obtained, as a result of repeating research 
variously in view of an above-mentioned situation. 
[0005] This invention was invented based on the above-mentioned 
knowledge, and starts the constituent for transmucosal absorption 
pharmaceutical preparation characterized by containing these drugs, an 
arginine, its Pori object, or the salt of the Pori object for the purpose of 
making the drug of the difficulty absorptivity containing a physiological active 
substance, its salt, or its derivative absorb effectively through membrane. 
[0006] As the drug of the difficulty absorptivity containing the physiological 
active substance used for this invention, its salt, or its derivative As an 
antibiotic, for example A vancomycin, SEFA rosin, Cephalothin Na As 
Carbenicillin Na, Piperacillin Na, benzylpenicillin K;, or a physiological active 
substance (a peptide and protein) For example, follicle-stimulating hormone, 
its salt or its derivative, estrogen. The salt or its derivative, for example, 
estradiol, estriol. These salts or these derivatives, corpus luteal hormone, its 
salt, or its derivative. Progesterone and KURORU serious non, for example, 
dimethisterone, these salts, or these derivatives, Buserelin, its salt or its 
derivative, a male sex hormone, its salt, or its derivative, For example, a 
testosterone, fluoxymesterone, epitiostanol. These salts or these derivatives, 
and anabolic steroids, for example, mestanolone, SUTANOROZORU, the 
nandrolone, oxymetholone, methenolone, these salts, or these derivatives. 
Hypothalamic hormone, its salt, or its derivative, for example, Gonadorelin, 
Protireline, SOMATORERIN, corticorelin, these salts, or these derivatives. 
Anterior pituitary hormone, its salt, or its derivative, for example, a human 
growth hormone, Somatropin, these salts or these derivatives, calcium 
metabolism medicine. The salt or its derivative, adenocoriticotropic hormone, 
its salt, or its derivative, Adrenocorticotrophin, its salt or its derivative, a 
gonadotropic hormone, or its derivative. For example, choriogonadotropin, a 
hypophysis gonadotropic hormone, serum gonadotrophin. These salts or 
these derivatives, an ovulatory agent, its salt, or its derivative, Posterior 
pituitary hormone, its salt, or its derivative, for example, oxytocin. 



Vasopressin, desmopressin, these salts or these derivatives, thyroid 
hormone. The salt or its derivative, for example, dried thyroid, calcitonin, 
calcitonin salmon, Elcatonin, these salts or these derivatives, salivary gland 
hormone, pancreatic hormone, The salt or its derivative, for example, 
glucagon, insulins, these salts, or these derivatives. An antithyroid drug, a 
natriuresis peptide, its related substance, or its derivative, RYUPURORERIN, 
its salt or its derivative, melanocyte stimulating hormone, or its related 
substance. Or derivative;, a neuro-peptide, for example, an endorphin, or its 
related substance, Or the derivative, enkephalin, its related substance, or its 
derivative, Neoendorphin, its related substance or its derivative, substance P, 
or its related substance. Or the derivative, a neuro^kinin, its related 
substance, or its derivative. New rosin, its related substance or its derivative, 
bomb gin, Somatostatin, its salt or its derivative, the cholest kinin -8, gastrin, 
VIP, motilin, secretin, angiotensin, or its related substance, Or the derivative, 
bradykinin, a queue torr fin, neurotensin, Calcitonin~gene-related-peptide, 
delta-sleep-inducing-peptide, and neuro-peptide Y; or the amount matter of 
macromolecules. For example, an inulin, a dextran, its salt or its derivative, 
heparin. The salt or its derivative, an immunosuppressive agent, its salt, or its 
derivative For example, cyclosporin, FK506, GUSUPERIMUSU, these salts, or 
these derivatives. Immunity activation (strengthening) medicine, its salt, or its 
derivative, for example, interferon, The salt or its derivative, a saccharide, a 
fiber, hyaluronic acid, albumin, Globulin and polyamino acid; or a metabolic 
turnover enzyme, dialytic ferments, these salts, these derivative;, or cytokine, 
For example, interleukin, a tumor necrosis factor, a colony stimulating factor 
For example, granulocyte and a macrophage stimulator, a macrophage 
stimulator, A granulocyte stimulator, erythropoietin, and a gro\Art:h factor, for 
example, an epidermal growth factor. Fibroblast growth factor, nerve growth 
factor, platelet derived growth factor, and insulinlike growth factor; or 
eicosanoid, For example, a prostagladin, thromboxane, leukotrienes or these 
related substances and derivative; or vitamin medicine, for example, fat 
soluble vitamin, its salt or its derivative, water soluble vitamin, its salt, or its 
derivative is mentioned. 

[0007] as the arginine used for this invention — desirable — L-arginine — it 
is " as loadings — 0.5 - 20.0 w/v% — desirable — 1.0-10.0 — it is 3.0 - 7.0 
w/v% especially w/v%. 

[0008] as Pori Arginine (Pori object) used for this invention — desirable — a 
Polly L-arginine — it is — molecular weight — 1,000-1,000,000 — desirable 
— 5,000-150,000 — it is — loadings ~ 0.01 - 10.0 w/v% — desirable — 
0.1-5.0 — it is 0.5 - 2.0 w/v% especially w/v%. 

[0009] as the salt of Pori Arginine (Pori object) used for this invention — a 
hydrochloride and a sulfate — it is — desirable — the hydrochloride of a 
Polly L-arginine, or a sulfate — it is — molecular weight — 1,000-1,000,000 



— desirable — 5,000-150,000 — it is — loadings — 0.01 - 10.0 w/v% — 
desirable — 0.1-5.0 — it is 0.5 - 2.0 w/v% especially w/v%. 
[0010] Each of the drug of the difficulty absorptivity containing these 
physiological active substances, its salt or its derivative, arginines, its Pori 
objects, or salts of the Pori object are independent, or can be doubled two or 
more sorts and can be used. 

[0011] The constituent for transmucosal absorption pharmaceutical 
preparation which consists of these components can be used for promotion 
(control) of absorption of the difficulty absorptivity drug from the tunica 
mucosa nasi, eye membrane, the tunica mucosa oris, lung membrane, tunica 
mucosa vaginae, alimentary canal membrane, for example, gastric mucosa, 
the tunica mucosa intestini tenuis, large intestine membrane, and rectal 
mucous membrane. 

[0012] The typical presentation of the constituent for transmucosal 
absorption pharmaceutical preparation by this invention is as follows. : A 
difficulty absorptivity drug, its salt, or its derivative 0.5 - 50.0 w/v% 
L-arginine — or 3.0 - 7.0 w/v% a Polly L-arginine — or 0.5 - 2.0 w/v% A 
Polly L-arginine hydrochloride or a sulfate 0.5 - 2.0 w/v% A physiological salt 
solution or the buffer solution The constituent for transmucosal absorption 
pharmaceutical preparation by 43.0 - 99.0 w/v% this invention For example, a 
Polly L-arginine hydrochloride or a sulfate is dissolved in a physiological salt 
solution or the buffer solution, to this, it can be made to be able to distribute 
and a difficulty absorptivity drug, its salt, or its derivative can be 
manufactured the dissolution or by mixing. 

[0013] instead of [ of the physiological salt solution of the constituent for 
transmucosal absorption pharmaceutical preparation by this invention, or the 
buffer solution ] — an excipient, for example, polysaccharide, a cellulose, its 
derivative; binder, for example, a cellulose, or its derivative; disintegrator, for 
example, a lactose, a cellulose, or its derivative — independence — or two 
or more sorts can be added. 

[0014] The constituent for transmucosal absorption pharmaceutical 
preparation by this invention can be added to the liquids and solutions of 
medical application, spray, cream pharmaceuticals, an ointment, gel, and 
suppositories. It is not necessary to necessarily add the physiological salt 
solution or the buffer solution of the constituent for transmucosal absorption 
pharmaceutical preparation by this invention at this time. 
[001 5] The constituent for transmucosal absorption pharmaceutical 
preparation by this invention can be used as a basis presentation of the 
powder of medical application, a granule, a tablet, a capsule, a microsphere, a 
microcapsule, nano SUFIA, and a nano capsule. It is not necessary to 
necessarily add the physiological salt solution or the buffer solution of the 
constituent for transmucosal absorption pharmaceutical preparation by this 



invention at this time. 
[0016] 

[Embodiment of the Invention] Subsequently, although this invention is 
further explained to a detail with reference to the following examples, this 
invention is not limited to these examples. 

[0017] In addition to the physiological salt solution in which the arginine 
which is this invention transmucosal absorption accelerator about this, its 
Pori object, or the salt of the Pori object was dissolved, it prepared by the 
presentation shown in Table 1 , using a fluoro SEIN isothiocyanate dextran 
(following FITC-dextran, a publication, molecular weight; 4,400) as a model 
drug (matter) of difficulty absorptivity. 
[0018] 
[Table 1] 
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5 


10 


0 


0 


FITC-dextran 


20 


20 


20 


0.25 




75 


70 


80 


99.75 



[0019] Wistar rats were anesthetized, and after performing a surgical 
procedure so that this invention constituent or a comparison formula 
constituent may store in nasaj cavity membrane, this invention constituent or 
a comparison formula constituent, and SOmicrol were prescribed for the 
patient into nasal cavity membrane using the micro syringe with a tube. The 
blood drug concentration of FITC-dextran absorbed from nasal cavity 
membrane with time was measured. Moreover, in order to ask for extent of 
bioavailability, 400microl administration [ vein ] of the physiological salt 
solution of FITC-dextran of 1/10 amount was done. The 
pharmacokinetics-parameter which asked Table 2 for the result based on 
this result is shown in Table 3. 
[0020] 
[Table 2] 
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^53;;^ 2 


«i:3^i 
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0. 032 


Q. 028 


0. 055 


42. 128 


5 


0. 030 


0. 063 


0. 198 


IS. 562 


1 0 






0. 367 


8. 319 


1 5 


0. 156 


0. 193 






2 0 






0. 520 


4. 497 


3 0 


0. 326 


0. 361 


0. 673 


a. 259 


4 5 






0. 699 


2. 121 


6 0 


0. 437 


0. 638 


0. 747 


1. 485 


9 0 






0. 727 


0. 796 


12 0 


0. 914 


0. 997 


0. 666 


0. 453 


18 0 


1. 402 


1. 717 


0. 671 


0. 166 


2 4 0 


1. 694 


2. 240 


0. S28 


0. 097 


3 0 0 


1. 994 


2. 176 


0. 567 


0. 045 


3 6 0 


1. 829 


Z, 083 


0. 471 


0. 039 


4 2 0 


1. 558 


1. 800 






4 8 0 


1. 314 


1. 613 






5 4 0 


1. 249 


1. 286 







[0021] 

[Table 3] 
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(// g/ml) 






{%) 




1, 994 


300 


71K 7 


15. 6 




2. t40 


240 


834. 4 


18, 3 




0, 747 


60 


292. 6 


6. 4 
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-s- (fraRi'^ia-^^:;^! «>Aucx 1 0) XI 00 

[0022] It turns out that this invention constituent formulas 1 and 2 
containing L-arginine have the transmucosal absorption promotion operation 



which the blood drug concentration of FITC-dextran became high, maintained 
it till test time 540 minutes, and was superior to the comparison constituent 
formula 1 which does not contain L-arginine so that clearly from the result 
shown in Table 2 and 3. In addition, the area under the blood 
concentration-time curve (AUG) or extent of bioavailability (F) of 
FITC-dextran by this invention constituent formula increases before and 
after 3 times of AUG or F of FITG-dextran by the comparison constituent 
formula 1 , and heightening the pharmacology effectiveness of various drugs 
is predicted. 
[0023] 



[Table 4] 
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99.75 



[0024] Wistar rats were anesthetized, and after performing a surgical 
procedure so that this invention constituent or a comparison formula 
constituent may store in nasal cavity membrane, this invention constituent or 
a comparison formula constituent, and SOmicrol were prescribed for the 
patient into nasal cavity membrane using the micro syringe with a tube. The 
blood drug concentration of FITG-dextran absorbed from nasal cavity 
membrane with time was measured. Moreover, in order to ask for extent of 
bioavailability, 400microl administration [ vein ] of the physiological salt 
solution of FITG-dextran of 1/10 amount was done. The 
pharmacokinetics-parameter which asked Table 5 for the result based on 
this result is shown in Table 6. 
[0025] 
[Table 5] 
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015 


0. 


049 


0. 
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42. 
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0. 


080 


0. 


044 


0. 


140 


0. 


1S8 


15. 


562 


1 0 
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— 




— 


0. 


367 


8. 


319 


1 5 


0. 


233 


Q. 


323 
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2 0 














0. 


520 


4. 


497 


3 0 


1. 


58S 


2. 


125 


4. 


940 


0. 


673 


3. 


259 


4 5 














0. 


699 


2. 


121 


6 0 


3. 


183 


5. 


160 


11. 


660 


0. 


747 


1. 


465 


9 0 






— 






— 


0. 


727 


0. 


796 


12 0 


3. 


673 


10. 


301 


10. 


921 


0. 


666 


0. 


463 


18 0 


3. 


086 


7. 


824 


7. 


065 


0. 


671 


0. 


166 


2 4 0 


2. 


097 


4. 


S57 


4. 


596 


0. 


528 


0. 


097 


3 0 O 


1. 


300 


2. 


60« 


2. 


709 


0. 


567 


0. 


045 


3 6 0 


0. 


922 


1. 


480 


1. 


686 


0. 


471 


0. 


039 


4 2 0 


0. 


699 


0. 


977 


1. 


058 










4 8 0 


0. 


575 


0. 


667 


G. 


751 










5 4 0 


0. 


479 


0. 


582 


0, 


629 











[0026] 



[Table 6] 




Cm a X * 


Tma x*^ 


AUG*** 
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3. 673 


120 


937. 9 


20. 6 




10. 301 


120 


2006. 7 


44. 1 




11. 660 


60 


2395. 5 


52. 6 




0. 747 


60 


2S2. B 


6. 4 








455. 3 
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[0027] The comparison constituent formula 1 in which this invention 
constituent formulas 3-5 containing molecular weight and the Polly 
L-arginine of 8,900 do not contain a Polly L-arginine shows that the blood 
drug concentration of RTC-dextran has the transmucosal absorption 



promotion operation which became very high and was excellent so that 
clearly from the result shown in Table 5 and 6. In addition, AUG or F of 
FITC-dextran by the comparison constituent formula 1 increases the area 
under the blood concentration-time curve (AUG) or extent of bioavailability 
(F) of FITG-dextran by this invention constituent formulas 3-5 by 3.5 time 
-8.5, and heightening the pharmacology effectiveness of various drugs is 
predicted. 
[0028] 



[Table 7] 
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[0029] Wistar rats were anesthetized, and after performing a surgical 
procedure so that this invention constituent or a comparison formula 
constituent may store in nasal cavity membrane, this invention constituent or 
a comparison formula constituent, and 50microl were prescribed for the 
patient into nasal cavity membrane using the micro syringe with a tube. The 
blood drug concentration of FITG-dextran absorbed from nasal cavity 
membrane with time was measured. Moreover, in order to ask for extent of 
bioavailability, 400microl administration [ vein ] of the physiological salt 
solution of FITC-dextran of 1/10 amount was done. The 
pharmacokinetics-parameter which asked Table 8 for the result based on 
this result is shown in Table 9. 
[0030] 
[Table 8] 
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0. 313 
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42. 128 
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0. 209 


0* 246 
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15. 562 
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2. 221 


2. 442 
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4. 4S7 
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8. 690 


7. 515 


6. 488 


0. 673 


3. 259 
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2. 121 


6 0 


15. 918 


17. 354 


17. 917 


0. 747 


1, 465 


9 0 










0,727 


0.796 


12 0 


12.916 


14.662 


17.263 


0.666 


0.453 


18 0 


8.070 


9.668 


11.B07 


0.671 


0.166 


2 4 0 


4. 113 


6.548 


8. 095 


0.528 


0.097 


3 00 


2.375 


3.971 


5.190 


0.567 


0.045 


3 6 0 


1.459 


2.370 


3.542 


0.471 


0.039 


4 2 0 


0.897 


1.454 


2.378 






4 8 0 


0.673 


0.917 


1.869 






5 4 0 


0.462 


0.744 


1.381 







[0031] 



[Table 9] 




Cm a X * 

(Mg/nl) 


Tm a X*' 


AUC*" 

(.it g/ml • ^ 


p •••• 




15.918 


60 


2785.3 


61.2 




17.354 


60 


3380.1 


72.3 




17.917 


60 


3999.8 


87.8 




0.747 


60 


292,6 


6.4 
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[0032] It turns out that the blood drug concentration of FITC-dextran has 
the transmucosal absorption promotion operation which became remarkably 
high and was very excellent rather than the comparison constituent formula 
1 which does not contain a Polly L-arginine in this invention constituent 



formulas 6-8 containing molecular weight and the Polly L-arginine of 45,500 
so that clearly from the result shown in Table 8 and 9. In addition, AUG or F 
of FITC-dextran by the comparison constituent formula 1 increases the area 
under the blood concentration-time curve (AUG) or extent of bioavailability 
(F) of FITG-dextran by this invention constituent formulas 6-8 by 1 0 time 
-14, and heightening the pharmacology effectiveness of various drugs is 
predicted. 
[0033] 
[Table 10] 
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[0034] Wistar rats were anesthetized, and after performing a surgical 
procedure so that this invention constituent or a comparison formula 
constituent may store in nasal cavity membrane, this invention constituent or 
a comparison formula constituent, and 50microl were prescribed for the 
patient into nasal cavity membrane using the micro syringe with a tube. The 
blood drug concentration of FITG-dextran absorbed from nasal cavity 
membrane with time was measured. Moreover, in order to ask for extent of 
bioavailability, 400microl administration [ vein ] of the physiological salt 
solution of FITG-dextran of 1/10 amount was done. The 
pharmacokinetics-pairameter which asked Table 1 1 for the result based on 
this result is shown in Table 12. 
[0035] 
[Table 11] 
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0.189 
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I 5 


2.560 
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2 0 








0.520 


4.497 


3 0 


9.252 


10.676 
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0.673 


3.259 
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0.699 


2, 121 
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1. 465 
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0.796 


12 0 
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[0036] 



[Table 12] 




Cm a x" 


Tm a X** 


AUG*** 


F 




(ft g/ml) 


(^) 


ill 8/.1 . i^-) 


(%) 


*5l?9li^i»>j!&* 9 


17.338 


60 


3586.1 


78.8 


*%igiti^41j«i!:^i0 


18.931 


60 


4002.2 


87.9 




19.157 
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4282.7 


94.1 


itWAfSLHsiSi^ 1 


0.74T 
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292.6 


6.4 
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[0037] The comparison constituent formula 1 in which this invention 
constituent formulas 9-1 1 containing molecular weight and the Polly 
L-arginine of 92,000 do not contain a Polly L-arginine shows that the blood 
drug concentration of FITC-dextran has the transmucosal absorption 



promotion operation which became very high and was very excellent so that 
clearly from the result shown in Table 1 1 and 12. In addition, AUG or F of 
FITC-dextran by the comparison constituent formula 1 increases the area 
under the blood concentration-time curve (AUG) or extent of bioavailability 
(F) of FITG-dextran by this invention constituent formulas 9-1 1 by 13 times 
to 16 times, F has become 90% or more in the formula 11, and heightening 
the pharmacology effectiveness of various drugs is predicted. 
[0038] 

[Effect of the Invention] What added an arginirie, its Pori object, or the salt 
of the Pori object as an additive in the constituent of this invention shows 
high membrane absorptivity to various difficulty absorptivity drugs so that 
clearly from the explanation described above. 



[Translation done.] 



